Insulin-like effects of histones H3 and H4 on isolated rat adipocytes.
Crude preparations of histones had insulin-like actions in isolated adipocytes. This activity was attributed to the arginine-rich histones, H3 and H4. The metabolic effects of purified H3 and H4 on isolated adipocytes were similar to those of insulin in a number of respects. Like insulin, H3 and H4 stimulated the incorporation of both glucose and pyruvate in isolated cells and stimulated intercellular oxidation of glucose; in contrast, the lipolytic agents ACTH and isoproterenol actually inhibited the incorporation of pyruvate into adipocytes. In contrast to the effects of the lipolytic hormones, the effects of H3 and H4, like insulin, were not blocked by the presence of adenosine deaminase in the medium. The same concentrations of phenylarsine oxide were required to inhibit the stimulation of glucose incorporation whether by insulin or by histones. Furthermore, the addition of H4 or insulin to isolated adipocytes resulted in the increased phosphorylation of 17 kDa phosphoproteins as detected by two-dimensional electrophoresis. The insulin-like effect of the active histones was specific to their structure. Lysine-rich histones (H1, H2A and H2B), various polycations, and proteolytic fragments of purified H3 or H4 were all inactive. It is unknown whether this phenomenon might imply a physiological function for such endogenous molecules; however, a comparison of the detailed effects of insulin and histones might be informative in terms of common intracellular transduction systems.